We revisit the path integral description of motion of a relativistic electron. Applying a minor, but well-motivated conceptional change to Feynman' s chessboard model, we obtain exact solutions of the Dirac equation. The calculation is performed by means of a particularly simple method different from both the combinatorial approach envisaged by Feynman and its Ising model correspondence.
INTRODUCTION
It is well known that the continuum propagator of the Dirac equation can be found by summing over random walks. Renewed interest in this issue has arisen in connection with the investigation of stochastic processes which have been shown to be related to the Dirac equation. (3, 8) Likewise, the correspondence between the path integral and the Ising model has been explored (4, 5) and solutions for a discretized version of the Dirac equation have been found. (6) As described by Feynman and Hibbs,
(1) the propagator of the (1 1 1)-dimensional Dirac equation
(where units c 5 " 5 1 are assumed and s x and s z are the respective Pauli spin matrices) can be found from a model of the one-dimensional motion of a relativistic particle. In this model the motion of the electron is restricted to movements either forward or backward occurring at the speed of light. Assuming units c 5 1, the motion of the particle corresponds to a sequence of straight path segments of slope 6 458 in the x±t plane. 
Kull and Treumann
Here N is the number of segments of constant length e 5 t/N of the particle' s path between its start point (which is assumed to be the origin of the corresponding coordinate system) and the end point (x, t) of the path. R denotes the number of bends, and Nd g (R) stands for the total number of paths consisting of N segments with R bends. The indices g and d correspond to the directions forward or backward at the path' s start and end points, respectively, and refer to the components of K. Here A d g (e ) accounts for a convenient normalization.
MODEL AND CALCULATIONS
In this note we demonstrate that a minor conceptional change of Feynman' s chessboard model naturally and directly yields exact solutions to the Dirac equation (1). The conceptional change is suggested by the observation that a path with R bends between given start and end points is determined by R 2 1 bends. For a sketch of the situation consider Fig. 1 . The path Fig. 1 . A possible path with five bends between given start and end points. The first two bends to the right and left, respectively, determine the path since the location and direction of the last bend (indicated by a circle) is fully determined by the first four bends.
